Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.005 Å; R factor = 0.045; wR factor = 0.121; data-to-parameter ratio = 9.5.
The title compound, C 19 H 29 O 4 , was synthesized from 9-hydroxyparthenolide (9-hydroxy-4,8-dimethyl-12-methylen-3,14-dioxatricyclo[9.3.0.0 2,4 ]tetradec-7-en-13-one), which was isolated from the chloroform extract of the aerial parts of Anvillea radiata. The molecule is built up from two fused fiveand ten-membered rings with the pyrrolidin-1-ylmethyl group as a substituent. The five-membered lactone ring has an envelope conformation, whereas the ten-membered and pyrrolidine rings display approximate chair-chair and twisted conformations, respectively. The dihedral angle between the ten-membered ring and the lactone ring is 18.01 (19) . An intramolecular O-HÁ Á ÁN hydrogen bond occurs. The crystal structure is stabilized by weak intermolecular C-HÁ Á ÁO hydrogen-bonding interactions.
Related literature
For the isolation and biological activity of 9-hydroxyparthenolide, see: Abdel Sattar et al. (1996); El Hassany et al. (2004) . For the reactivity of this sesquiterpene, see: Castaneda- Acosta et al. (1993) ; Neukirch et al. (2003) ; Der-Ren et al. (2006) ; Neelakantan et al. (2009) . For conformational analysis, see : Cremer & Pople (1975) Table 1 Hydrogen-bond geometry (Å , ). Data collection: APEX2 (Bruker, 2005 ); cell refinement: APEX2 and SAINT (Bruker, 2005) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and PLATON (Spek, 2009) ; software used to prepare material for publication: WinGX (Farrugia, 1999 
Comment
The natural sesquiterpene lactone 9α-hydroxypartenolide is the main constituent of the chloroform extract of the aerial parts of Anvillea radiata (El Hassany et al., 2004) and of Anvillea garcini (Abdel Sattar et al., 1996) . The reactivity of this sesquiterpene lactone and its derivatives has been the subject of several studies (Castaneda-Acosta et al., 1993; Neukirch et al., 2003; Der-Ren et al., 2006; Neelakantan et al., 2009) , with the aim to prepare products with a high added value that can be used in the pharmacological industry. In the same context, we have treated 9α-hydroxyparthenolide with one equivalent of pyrrolidine and obtained 9-hydroxy-4,8-dimethyl-12-pyrrolidin-1-ylmethyl-3, 14-dioxatricyclo[9.3.0.0
] tetradec -7-en-13-one with a good yield of 84%. The structure of this new derivative of 9α-hydroxypartenolide was determined by its single-crystal X-ray structure. The molecule contains two fused rings which exhibit different conformations with a pyrrolidine ring as a substituent to the lactone ring. The molecular structure of the title compound, Fig.1 , shows the lactone ring to adopt an envelope conformation, as indicated by Cremer & Pople (1975) puckering parameters QT = 0.291 (4) Å and φ2 = 78.1 (7)°. The ten-membered ring displays an approximate chair-chair conformation, while the pyrrolidine ring has a twisted conformation with QT = 0.377 (4) Å, φ2 = 15.0 (8)°. In the crystal structure, molecules are connected through C-H···O hydrogen bonds, forming chains running along the b axis. (Fig.2 ). In addition an intramolecular O-H···N hydrogen bond is also observed.
Experimental
A mixture of 9α-hydoxypartenolide (300 mg, 1.13 mmol) and one equivalent of pyrrolidine in EtOH (20 ml) was stirred for one night at room temperature. The next day the reaction was stopped by adding 10 ml of water and extracted three times with ethyl acetate (3 × 20 ml). The combined organic layers were dried over anhydrous sodium sulfate, filtered and concentrated under vacuum to give 315 mg (0.94 mmol, 84%) of 9-hydroxy-4,8-dimethyl-12-pyrrolidin-1-ylmethyl-3,14-
]tetradec-7-en-13-one. The title compound was recrystallized in ethyl acetate.
Refinement
Reflections (1 0 2), (1 0 1), (1 1 0), (0 1 3), (0 1 1), (0 1 2) and (1 1 2) were obstructed by the beam stop and were omitted from the refinement. All H atoms were fixed geometrically and treated as riding with C-H = 0.96 Å (methyl), 0.97 Å (methylene), 0.98 Å (methine) and O-H = 0.82 Å with U iso (H) = 1.2U eq (methylene, methine) or U iso (H) = 1.5U eq (methyl, OH). In the absence of significant anomalous scattering, the absolute configuration could not be reliably determined and thus 1554 Friedel pairs were merged and any references to the Flack parameter were removed. The choice of enantiomer is assigned arbitrarily.
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Figures Fig. 1 . : Molecular structure of the title compound with the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level. H atoms are represented as small spheres of arbitrary radii. 
